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Comparative Study OF FIRE Ratings OF REINFORCED CONCRETE Beams and 
Columns calculated through different analytical, empirical and codal METHODS  
Fire outbreaks are a major source of devastating losses of life and property. Thus, the main 
objective of fire safety is the minimization of death losses, injuries and property losses. 
Structural fire safety contributes majorly towards achieving these safety objectives. This 
thesis makes a contribution towards structural fire safety of reinforced concrete beams and 
columns. Fire resistance of an RC structural element refers to its ability to satisfy Structural 
Integrity, Structural Stability, and Structural Insulation. This fire resistance of RC elements is 
influenced by a wide range of parameters. A parametric study has been carried out in the 
present work to assess the influence of various parameters on fire resistance of RC elements 
with the help of review of experimental investigations carried out in the past and use of fire 
resistance assessment tools, namely 500˚C Isotherm method, Zonal method, ACI method and 
advanced calculation tools. Additionally, some of the well-known fire resistance testing 
standards, namely British standard, Euro code, and ASTM have been reviewed for their 
failure criteria in assessment of the fire ratings. The influence of elevated temperature on the 
material strength of concrete has been studied in the present work with the help of available 
experimental investigations from the past. For the use of additives such as fly ash, chemical 
admixtures, properties enhancing fibers, silica fumes, etc. in concrete mixes it is important to 
know their influence on fire resistance. The influence of these additives on fire resistance has 
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been studied through available experimental investigations. Indian standard IS 1642 has been 
assessed for its applicability over a wide range of parameters that affect fire rating of RC 
members by comparisons with other codes, empirical calculations and a nonlinear multi-
physics calculation tool. 
 
 
 
 
